Angiogenesis is critical in melanoma progression and metastasis and relies on the synthesis and release of proangiogenic molecules such as vascular endothelial growth factor (VEGF)-A and fibroblast growth factors (FGFs). S100A13 is a small calcium-binding protein that facilitates the release of FGF-1, the prototype of the FGF family. S100A13 is upregulated in astrocytic gliomas, in which it correlates with VEGF-A expression, microvessel density and tumor grading, and promotes a more aggressive, invasive phenotype in lung cancer-derived cell lines. To investigate the involvement of S100A13 in human cutaneous melanoma, we analyzed a series of 87 cutaneous melanocytic lesions: 14 common acquired melanocytic nevi, 14 atypical, so-called 'dysplastic' nevi, 45 melanomas (17 radial growth phase and 28 vertical growth phase) and 14 melanoma metastases. Main clinical and pathological features, including histotype, Breslow thickness, Clark's level and outcome were recorded. Microvessel density was determined with CD105/endoglin staining. Semiquantitative determination of S100A13, FGF-1 and VEGF-A protein expression was obtained by immunostaining. Quantification of S100A13 mRNA was achieved by real-time PCR. We found that S100A13 was expressed in melanocytic lesions; compared with benign nevi, S100A13 protein expression was significantly upregulated in melanomas (P ¼ 0.024), in which it correlated positively with the intensity of VEGF-A staining (P ¼ 0.041) and microvessel density (P ¼ 0.007). The level of expression of S100A13 mRNA also significantly increased with progression of disease, from radial growth phase (0.7 ± 0.7) to vertical growth phase (3.6 ± 3.1) to metastases (7.0 ± 7.0) (Po0.001). Furthermore, S100A13 mRNA correlated positively with VEGF-A (P ¼ 0.023), TNM stage (P ¼ 0.05), risk of relapse (P ¼ 0.014) and status at follow-up (P ¼ 0.024). In conclusion, S100A13 is expressed in melanocytic lesions when the angiogenic switch occurs and it may cooperate with VEGF-A in supporting the formation of new blood vessels, favoring the shift from radial to vertical tumor growth. Therefore, S100A13 may represent a new angiogenic and prognostic marker in melanoma.
Tumor angiogenesis, leading to the development of new blood vessels, represents a crucial step to ensure a supply of nutrients and oxygen to the growing mass and to provide a route for metastatization. Angiogenesis depends on the ability of cancer and stromal cells to switch on the synthesis and release of proangiogenic molecules. 1 Tumors are able to produce multiple angiogenic polypeptides; however, vascular endothelial growth factor (VEGF)-A and the prototypes of the fibroblast growth factor (FGF) family, FGF-1 and FGF-2, are the most widely expressed in cancer tissues. 2 Angiogenesis is a distinct feature of cutaneous melanomas, and it associates with worst outcome. 3 Although the most critical step in metastases remains the spreading of melanoma cells to the lymphatic vessels surrounding the tumor, the progression of melanoma lesions from a radial growth phase to a vertical growth phase requires high angiogenic activity. 4 To accomplish this task, transformed melanocytes produce and release large amounts of FGF-1, FGF-2 and VEGF-A. 5 S100A13 is a small calcium (Ca 2 þ )-binding protein belonging to the S100 family. 6 The family members are multifunctional proteins, involved in the regulation of several cellular processes including contraction and motility, cell growth and differentiation, cell cycle progression, organization of membrane structure, control of cytoskeleton assembly, protection from oxidative damage and protein secretion. 7 Several members of the S100 family, including S100A4, S100A6, S100A7 and S100A10, are overexpressed in cancer cells, compared with normal cells, and foster more aggressive phenotypes. S100A13 is upregulated in human astrocytic gliomas, in which it correlates with VEGF-A expression, microvessel density and tumor grading, 8 and it is also associated with a more aggressive, invasive phenotype in lung cancer-derived cell lines. 9 S100A13 is involved in the release of FGF-1 which is devoid of a classical signal peptide sequence to direct secretion through the endoplasmic reticulum (ER)-Golgi apparatus and, therefore, is exported through an 'unconventional' secretory pathway: FGF-1 exits the cell as part of a copperdependent multiprotein complex that includes S100A13, the extravesicular portion of synaptotagmin-1 and sphingosine kinase 1. 10 A dominant negative S100A13 construct is able to block FGF-1 secretion from NIH 3T3 cells, suggesting that the presence and function of S100A13 is necessary for the release of this proangiogenic polypeptide. [10] [11] Melanomas express S100A2, S100A4, S100A6, as well as S100B that still represents the most sensitive marker for melanocytic lesions. 12 S100B and S100A6 correlate with tumor burden and prognosis, whereas S100A2 displays an inverse correlation with malignancy. No relationship with prognosis was demonstrated for S100A4 gene expression. [13] [14] [15] [16] This study was designed to determine whether S100A13 is expressed in melanocytic lesions and has a role in human melanoma progression.
Materials and methods

Specimen Selection
Tissues were obtained from the archive of the Department of Human Pathology and Oncology, University of Siena. The study series included 87 cutaneous melanocytic lesions: 28 melanocytic nevi and 59 melanomas. Immunohistochemical studies of CD105 and VEGF-A expression in a part of this series have been reported in a earlier publication. 17 Melanocytic nevi were distributed as follows: 14 benign nevi (4 common acquired nevi; 7 Spitz/Reed nevi; and 3 blue nevi) and 14 so-called atypical, 'dysplastic' nevi. Melanomas were distributed as follows: 17 primary lesions in radial growth phase and 28 in vertical growth phase, and 14 metastases (12 cutaneous metastases and 2 from central nervous system metastatic deposits). Age at diagnosis, sex, anatomic location of melanocytic lesion, TNM stage (AJCC 2002, 6th edition) and outcome were recorded for each patient. Disease relapses included nodal recurrences (recurrences in the draining nodal basin from the primary lesion), regional recurrences (which included local and in-transit lesions) and systemic disease (lesions in all other locations). Follow-up ranged from 12 to 90 months (mean 39 months; median 39 months). Mean and median follow-up of patients who did not develop disease relapse were 41 and 39 months, respectively. Histopathological slides were examined for histotype, growth phase (radial or vertical), Breslow thickness, Clark's level, presence of ulceration and mitotic activity. Table 1 summarizes the main clinical and pathological features of patients with melanoma. The protocol was approved by the institutional review board for use of human tissues.
Immunohistochemistry
Immunohistochemistry was performed on sections of 4 mm thickness prepared from formalin-fixed and paraffin-embedded tissues, using the streptavidinbiotin peroxidase complex method. Sections were deparaffinized in Bio-Clear (Bio-Optica, Milano, Italy) and hydrated with graded ethanol and distilled water. Antigen retrieval was routinely performed by immersing the slides in thermostatic bath containing preheated 10 mM/l citrate buffer (pH 6.0) for 30 min at 981C and cooling down at room temperature for 20 min. To block endogenous peroxidase activity, the slides were treated with 3.0% hydrogen peroxidase in distilled water for 10 min, followed by three washes in Tris/HCl buffer. For detection of CD105/endoglin, after pretreatment with protease for 10 min, the anti-CD105 monoclonal antibody (clone SN6H, Dako Denmark A/S, Glostrup, DK) (1:50 dilution) was applied overnight at 41C. For detection of VEGF-A, after pretreatment in Tris/EDTA/citrate buffer, pH 8.0, for 30 min, the anti-human VEGF-A monoclonal antibody (clone VG1, identifying the VEGF-A isoforms VEGF121, VEGF165 and VEGF189; DAKO 1:100 dilution) was applied overnight at 41C. For signal amplification, we used the UltraVision LP Large Volume Detection System AP Polymer (Ready-To-Use) (Bio-Optica, Milan, Italy), with New Fuchsin (Bio-Optica) as chromogen, developing a cytoplasmic red stain in positive cells. For S100A13 immunohistochemical analysis, sections were incubated with rabbit antihuman S100A13 polyclonal antibody 11 at 1:50 dilution in Antibody diluent (Ventana Medical Systems, Tucson, AZ, USA) for 30 min at room temperature. Staining was achieved using the EnVision/HRP Plus mouse kit (Dako, Carpinteria, CA, USA) with aminoethylcarbazol (UltraVision, Fremont, CA, USA) as chromogen. All sections were counterstained with Mayer's hematoxylin.
Negative controls were performed by substituting the primary antibody with a non-immune serum at the same concentration. Control sections were treated at the same time as sample sections.
Assessment of VEGF-A and S100A13 Immunostaining VEGF-A immunostaining was evaluated by two independent observers all throughout tumor areas, according to a semiquantitative score based on both the stain intensity (1: weak; 2: moderate; 3: strong), and the percentage of positive melanocytes (p25%: 1; 26-50%: 2; 51-75%: 3; 475%: 4). A final value of 0 was assigned to negative cases, and a value of 1, 2 and 3 to cases scored 2-3, 4-5 and 6-7, respectively (low, moderate and strong VEGF-A expression).
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S100A13 immunostaining was classified according to a semiquantitative score, ranging from 0 to 4, based on the percentage of positive melanocytes (p25%: 1; 26-50%: 2; 51-75%: 3; 475%: 4).
Assessment of Microvessel Density
To assess mean microvessel density, CD105-stained sections were scanned at low magnifications ( Â 25 and Â 100) to identify the most vascularized areas of the tumor (hot spots). In thin lesions (junctional melanocytic nevi, in situ and thin melanomas), the evaluation was limited to one high power field (HPF, Â 40 objective and 10 eyepiece) in the tumorstroma boundary; in thick lesions (compound nevi; VGP melanomas) and metastases, vessel counts were performed in the central/vertical growth phase area and at the peripheral tumor-stroma boundary, within one HPF in the tumor invasive front. Vessels more than one-half HPF away from the above defined areas, as well as vessels inside necrotic and ulcerated areas, were not counted. From a minimum of 5 to a maximum of 10 randomly chosen fields were evaluated by two independent observers, at Â 400 magnification (HPF, 0.16 mm 2 / field) and the mean value was calculated for statistical analysis. 17 
Quantitative RT-PCR Analysis
Total RNA was extracted from tumor-enriched frozen fragments, using SV Total RNA isolation kit (Promega, Milan, Italy). For cDNA synthesis, RNA (500 ng) was reverse transcribed in a final volume of 20 ml, containing 1 ml of dNTPs 10 mM; 4 ml of 5 Â first-strand buffer; 0.6 ml (24 U) of RNAsis RNase inhibitor (Promega, Florence, Italy); 2 ml of 0.1 M DDT; 1 ml (200 U) of M-MLV Reverse Transcriptase (Invitrogen, San Diego, CA, USA); 0.5 ml (200 ng) random hexamers (Pharmacia, Milan, Italy). Samples were then incubated at 251C for 10 min, and 371C for 50 min. Reverse transcriptase was inactivated by heating at 701C for 15 min. No RT controls were performed by the addition of nuclease-free water. All products were stored at À201C until use. For quantitative PCR analysis, 1 ml of cDNA was amplified using the Platinum SYBR Green qPCR Supermix UDG (Invitrogen) in an iCycler iQ Real Time Detection System (Biorad Laboratories GmbH, Muenchen, Germany). The following primers were used: S100A13 forward 5 0 -TCCTAATGGCAGCAGA ACCACTGA-3 0 , reverse 5 0 -TTCTTCCTGATTTCCT TGGCCAGC-3 0 , (PCR product 273 bp); GAPDH, forward 5
0 -CAAGGCTGAGAACGGGAA-3 0 , reverse 
Results
S100A13 is Expressed in Melanocytic Lesions
S100A13 protein expression in melanocytic lesions was investigated by immunohistochemistry. In adjacent normal skin, S100A13 was diffusely expressed in basal epidermal keratinocytes, with focal nuclear staining in the suprabasal keratinocytes in the spinous layer, and no significant staining in the granular layer and stratum corneum. A high expression level of S100A13 was consistently observed in the outer and inner root sheath of hair follicles, eccrine sweat glands and sebaceous glands. In blood vessels, a positive immunostaining was detected in vascular smooth muscle cells, while endothelial cells appeared negative. Dermal inflammatory cells were not stained. In common melanocytic nevi, S100A13 staining was generally absent, with only a faint immunoreactivity in a small number of cells. Large epithelioid and spindle cells in common Spitz's nevi were also negative, while 'dysplastic', atypical nevi displayed a variable S100A13 expression: nevi with mild atypia showed weak expression in a minority of melanocytes, whereas 'dysplastic' nevi with moderate-severe atypia displayed diffuse positivity with variable intensity (Figure 1) . Cytologically atypical cells displayed a stronger cytoplasmic staining, while nuclear staining was not observed. In melanomas, staining was mostly confined to the cell cytoplasm, with minimal peripheral membrane and rare nuclear pattern. Primary melanomas showed moderate-to-strong S100A13 expression in the majority of tumor cells. In metastatic melanomas, immunoreactivity appeared also increased, although with variable intensity, and it was mostly confined to the cell cytoplasm (Figures 2 and 3) .
Statistical analysis demonstrated that S100A13 protein was significantly upregulated in 'dysplastic' nevi and melanomas compared with benign nevi (P ¼ 0.024). Because of the semiquantitative nature of S100A13 immunohistochemical analysis, S100A13 gene expression was studied in all samples, in which a frozen fragment was available for RNA extraction: 3 'dysplastic' nevi, 9 radial growth phase, 15 vertical growth phase melanomas and 7 metastases. The main limitation to obtain frozen fragments was represented by the scarce amount of material that is usually recovered during biopsy/ surgical removal of the melanocytic lesion, especially in thin and narrow radial growth phase melanomas, material that was primarily used to obtain the histopathological diagnosis and grading of the tumor.
As shown in Figure 4 , there was a significant increase of S100A13 mRNA level from 'dysplastic' nevi and radial growth phase to vertical growth phase melanomas, to metastatic lesions (Po0.001, Kruskal-Wallis H-test).
Expression of S100A13 Correlates with Invasion and Angiogenesis
When the expression of S100A13 mRNA was analyzed in relation to the depth of invasion, we found that S100A13 gene expression significantly correlated with Breslow thickness (0.6 ± 0.7 for lesions o1 mm vs 3.9±3.4 for lesions 42 mm, P ¼ 0.001 Mann-Whitney test) and Clark's level (b ¼ 0.21 ± 0.09, R ¼ 0.493, P ¼ 0.023).
To explore the angiogenic profile, we performed immunohistochemical analysis of VEGF-A, and assessed microvessel density by counting vessels positive for CD105/endoglin. In the majority of nevi, melanocytes were negative for VEGF-A staining; a cytoplasmic mild expression was observed in a benign common nevus; a mild-to-moderate positivity in 3 Spitz nevi, and a mild expression in a 'dysplastic' nevus. In malignant lesions, VEGF-A expression was more heterogeneous, ranging from negative (14 radial growth phase; 6 vertical growth phase; 2 melanoma metastases), to mild, moderately or strongly positive cases ( Figure 5 ). Furthermore, a heterogeneous expression was usually observed within each lesion. In all lesions, a mild-to-moderate cytoplasmic positivity for VEGF-A was detected in endothelial cells in the majority of vessels, with the strongest positivity at the periphery of malignant lesions; few eccrine gland cells were also stained, whereas cells of other adnexa and epidermis, as well as inflammatory, nerve, fat and muscle cells were negative.
Unlike VEGF-A, FGF-1 mRNA and protein were highly expressed in all tissues examined, with no major differences between benign and malignant lesions (data not shown).
As expected, mean intratumoral (C/V) and peritumoral (P) microvessel density, calculated using CD105 antibodies, were significantly higher in primary and metastatic melanomas, in comparison with melanocytic nevi (Po0.001 and P ¼ 0.001, respectively), with lesions in radial growth displaying a significantly lower number of vessels than vertical growth phase and metastatic melanomas (C/V, radial growth phase 3.2 ± 0.9 vs vertical growth phase 7.3±2.2 vs metastatic melanomas 7.3±2.2, Po0.001). Furthermore, the density of CD105-positive blood vessels appeared higher in nevi and melanomas than in neighboring normal human skin (data not shown). The epidermis and adnexal structures were CD105-negative. The intensity of the staining was variable in endothelial cells, although it was constantly strong in melanoma vessels within areas of regression.
VEGF-A staining showed that the expression of the protein was higher in highly vascularized tumors, with a significant correlation with intratumoral microvessel counts (VEGF-A score 0, microvessel density 4.4 ± 2.0 vs VEGF-A score 3, microvessel density 7.3±1.4, P ¼ 0.001). VEGF-A also correlated with Breslow thickness (0.7±1.1 for lesions o1 mm vs 1.4 ± 1.2 for lesions 42 mm, P ¼ 0.05) and Clark's level (b ¼ 0.7 ± 0.1, R ¼ 0.608, Po0.001).
S100A13 protein expression correlated positively with the intensity of VEGF-A staining (S100A13 p75%, VEGF-A 0.6±1.0 vs S100A13 475%, VEGF-A 1.1 ± 1.1, P ¼ 0.044), but not with FGF-1. Indeed, only 26% of samples displaying r75% S100A13-positive cells stained with VEGF antibodies, whereas the percentage of VEGF-A expressing tumors increased up to 56% when S100A13 was detectable in 475% of cancer cells (P ¼ 0.02). Moreover, S100A13 protein correlated positively with intratumoral microvessel density (b ¼ 0.03 ± 0.01; R ¼ 0.43; P ¼ 0.007).
Because of the smaller amount of samples analyzed by real-time PCR for S100A13 gene expression, mRNA levels correlated only with the intensity of VEGF-A staining (P ¼ 0.023), but not with microvessel density.
Expression of S100A13 Correlates with Outcome
When the expression of S100A13 was analyzed in relation to several clinical parameters of outcome, we found that mRNA levels significantly correlated with TNM stage, risk of relapse and patient's status at follow-up ( Figure 6 ). VEGF-A protein expression also correlated with TNM stage (P ¼ 0.021), risk of relapse (P ¼ 0.009) and status at follow-up (P ¼ 0.004).
Discussion
Melanoma remains one of the most aggressive malignancies with poor survival rates for advanced metastatic disease. Tumor thickness has emerged as the main prognostic factor, with several additional tissue biomarkers, such as ulceration and mitotic activity, contributing to the prognostic stratification of patients. [18] [19] [20] [21] Although the ability of cutaneous melanoma cells to induce the formation of new blood vessels (angiogenesis) has been known for decades, 22 the prognostic value of tumor vascularity remains somehow controversial. However, Neitzel et al 23 found that the number of microvessels detected in primary lesions of metastatic melanomas was higher than those without metastases. Moreover, a recently published prospective study of 417 patients with cutaneous melanoma showed that tumor vascularity was the most important determinant of overall survival, performing better than tumor thickness. 24 Figure 2 S100A13 staining in melanomas: (a) in situ melanoma with regression showing strong S100A13 cytoplasmic staining in neoplastic cells; (b) radial growth phase melanoma displays strong S100A13 immunostaining; single pagetoid melanoma cells in upward migration are also strongly positive; (c) strong cytoplasmic and membranous staining in vertical growth phase melanoma; (d) melanoma metastases with massive necrosis (upper left corner) shows moderate S100A13 positivity.
VEGF-A and the prototypes of the FGF family, FGF-1 and FGF-2, 25 are the major angiogenic molecules produced by cutaneous melanomas. [26] [27] [28] Several reports have associated VEGF-A with the angiogenic switch that initiates the vertical growth phase of malignant melanocytic lesions. 4, 29, 30 Indeed, strong upregulation of VEGF-A has been correlated with progression of disease. 31 During tumor angiogenesis, a well described cross-talk between VEGF-A and FGFs assures the correct formation of new blood vessels. 1 Indeed, expression of dominant-negative forms of FGF receptor (FGFR)-1 and FGFR-2 triggers a downregulation of VEGF-A and decreases tumor vascularization. 32 Moreover, endothelial cells stimulated with FGF-2 upregulate the expression of FGFRs, VEGF-A and VEGF receptors. 33, 34 Thus, the full activation of the angiogenic phenotype in human malignancies seems to rely on the cooperation between VEGF-A and FGFs. In our series, intratumoral microvessel density determined by CD105-a marker of angiogenic endothelial cells 35 -was found to be significantly higher in primary melanomas and metastases in comparison with common nevi, with melanomas in vertical growth being significantly more vascularized than tumors in radial growth. VEGF-A staining correlated with intratumoral and peritumoral vessel count and with tumor thickness, supporting the hypothesis that VEGF-A is a major regulator of the angiogenic switch in human melanomas. 4, 29, 30 Because S100A13 is involved in the stressinduced secretion of FGF-1, 11 we sought to determine whether this protein is expressed in melanocytic lesions and has a role in melanoma progression. To the best of our knowledge, this is the first time that S00A13 protein expression was evaluated in human melanocytic lesions. What we found was that S100A13 is expressed in 'dysplastic' nevi and in primary and metastatic melanomas. The expression of S100A13 was increasingly higher in more aggressive/advanced tumors (vertical growth phase and metastases compared with radial growth phase melanomas) and associated with invasion (Breslow thickness and Clark's level). Moreover, S100A13 correlated positively with the angiogenic indicators, VEGF-A and microvessel count. S100A13 is a calcium-and copper-binding protein, belonging to the S100 family of polypeptides. 7 Under stress conditions (heat shock, hypoxia, starvation) and in the presence of copper, S100A13 mediates the assemble of the multiprotein complex, comprising S100A13, FGF-1, the extravesicular portion of synaptotagmin-1 (p40-syt 1) and sphingosine kinase 1, that facilitates the release of FGF-1. 10 S100A13 is necessary for FGF-1 secretion, as shown by the ability of a dominant negative form of the protein to inhibit the release of the growth factor when co-transfected with FGF-1 into NIH 3T3 cells. 11 Moreover, it has been demonstrated that secreted FGF-1 is a homodimer obtained through the oxidation of cysteine residues, and that dimerization is necessary for the release of the growth factor, as a cys-free FGF-1 mutant cannot be exported, in presence of physiological levels of S100A13. 36 By contrast, when S100A13 protein expression is forced in NIH 3T3 cells, the FGF-1 cys-free mutant is released into the extracellular compartment overcoming the requirement for dimerization.
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A recent report indicated that upregulation of S100A13 and VEGF-A correlates with activation of angiogenesis in high-grade human astrocytic gliomas. 8 Moreover, an interesting report has described the overexpression of S100A13 and FGF-1 in endometriosis, suggesting a possible role for this protein in the process of endometriotic angiogenesis. 37, 38 In our study, FGF-1 was expressed in all tissues examined, without any difference between benign and malignant lesions. We propose that the upregulation of S100A13, in an FGF-1-rich background, may force the export of FGF-1 from the cytoplasm to the extracellular space, where the growth factor may interact with its target cells and cooperate with VEGF-A in promoting the angiogenic switch that favors the progression of melanoma lesions. Indeed, using A375 cells, a model of human melanoma, we previously demonstrated that the release of endogenous FGF-1, under conditions of stress, is inhibited by the copper chelator ammonium tetrathiomolibdate, suggesting that the S100A13-dependent, copper-mediated secretory complex is Several members of the S100 family are considered tumor markers. 40 In melanoma, the level of secreted S100B reflects tumor load and correlates with stage and prognosis, still remaining the most sensitive immunohistochemical marker of the disease 12 and an independent prognostic factor. 13 Melanoma cells also express S100A2, S100A4 and S100A6. S100B and S100A4 inhibit p53 phosphorylation, compromising its tumor-suppressor activity. 16 Moreover, S100A4 supports numerous cellular activities that may favor metastatization, including cell motility, invasion, apoptosis and angiogenesis. 41 Elevated S100A6 gene expression was found in highly metastatic melanomas compared with low metastatic lesions, benign nevi and normal skin, indicating this protein as a progression marker. 42 In contrast, S100A2 seems to exert a tumor suppressor activity, most likely through inhibition of Cox2 which is associated with tumorigenesis in many cancers, and its expression is reduced in melanoma. 14 In lung cancer-derived cell lines, transcriptional analysis of gene expression identified S100A13 in more aggressive, invasive phenotypes. Depletion of S100A13 by gene silencing, resulted in a significant decrease of their invasive potential, in vitro. 9 Moreover, S100A13 was detected in tumor cells circulating in blood of patients with metastatic cancer, indicating that this protein may be considered a predictor of metastases. 43 We have no data to propose an association between S100A13 and the metastatic potential of melanoma cells; however, it will be of interest to further explore this issue.
In conclusion, although tumor thickness is considered the main prognostic factor in melanoma, numerous additional histological and molecular markers have emerged over time for their ability to better define the risk profile of a single patient and to guide treatment decisions. We propose S100A13 as an indicator of the angiogenic switch that facilitates disease progression and as a promising prognostic marker, based on the positive correlation identified between S100A13 mRNA levels, risk of relapse and status of patients at follow-up. However, additional studies on larger series will be necessary to establish whether expression of S100A13 is an independent prognostic factor in patients with melanoma. Figure 6 Correlation between S100A13 mRNA levels and stage (a), progression of disease (b) and status at follow-up (c). Aw/oD, alive without disease, AwD alive with disease, DfD, dead for disease.
